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(54) Melliod for inslalDng a scroHed resiBent sheet alongside the biner surface of a fluid conduit 

(57) A ficrofledresifem sheet (3) is InstaHed against 
the inner suilace (4) of a fluid oondiflt (1) uang a car^ 
tod (5) from which a resifient sheet having an average 
thidmsG mora than 2 mm and an elastic or psetxtoe- 
laslic reooirerable strain of at least 0.G% is rdeaaed 60 
that the sheet eogsands with an expansion forsewMch is 
suTidently Ngh to alow the sheet to press itself into 
place alongside the inner surface of the conduit and to 
remain in place after installation. 
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Description 

By^kffrtiirtrtthelnvcntkio 

[0001] Ibeinvei^ relates to a method tor nstaOing 
a scroaed resifient sheet dongside the timer surface of 
a fluid conduit. 

[0002] It is Known from US patent speofications 
4^1 ^7 and 5.040^ to scrofl a shert around a car- 
rier tod and then move ihe carrier tool carrying the 
ecfoOed sheet through the oonduit towards a location 
where *ie resifient sheet is to t>e instafled. whereupon 
the sheet (S released from the carrier tool and allowed to 
expcvid towards the inner surface of ttie oorv^ 
[0003] US patent specTicafion 5.040^ enrptoys a 
sheet made of a memory metal which expands as a 
resuft of a temperature maeasa A dmtack of iNs 
method is that memory metals are expensve and are 
not reatfiyavaitabie Enlarge sheets. 
[0004] US patent epedfication 4^1327 dmdoGes 
the use of spring steel or aluminium as a resfllent mate- 
rid, which materials have an elastic strain wtiich fs 
0.5S% or less (02% for aluminium) and that a surtable 
tWdoiess tor the sheet material is approximately 3/64 

inch (•12 mm). 

[OOOS] In this known method ffieresSent material is 
pressed against the was of ttie oonduit wtien the carrier 
tool is puled beck through the expanded sheet 
10006] (drawbacks of IMS iTOwn method are ttiat a rel- 
afively thin sheet material is used wtvch can be easily 
dairaged and which hasa resiSency which is only suffi- 
cient to ixiscfoa the sheet but whk:h does not induce the 
sheet to press itself into place alongside the inner waB 
of the conduit so that a final pressing step is still 
required. 

[0007] His believed that the tow walthtchness of the 
known aluminium or spring steel sheets and ttw rela- 
tively tow expansion force are associated witfi the low 
elastic strain capacity cf the materials used. 
[0008] It is an obiect of the present vivention to efini- 
nata these drawbacks and to provide a method for 
instalfrig a scroned resaient sheet atongsade the mer 
Gutee of a flukf conduit which alows the use of a rela- 
tively thick and robust sheet whk^h is not eesay dam- 
aged aHer instaOation and w»«:h does not require the 
step of pressing the sheet atongside the wall of the con- 
duit by means of an axpanskm tod. 

Summary of the InvemiQQ 


[0009] Toward providing these and other advantages 
the method accorefing to the present iriwerition emptoys 
a resifient sheet which has an average waB thxioiess of 
at least 2 nwn and an daslic or pseudodastto recovera- 
Uestra^of atleBst0.G%6oastoinducethe6croUed 55 
sheet to expand with an expansion force which is suffh 
dently high to allow the sheet to press hsdf into place 
aton^e the inner sufface of the oonduit during instal- 


lation and to remain in place after installation. 
[0010] When used in this specTcation the term elastic 
stram refers to the yield stress-^bung'S modulus ratio for 
materials which have a yield point Qte many carbon 
5 Steels have, or the prod stress-tbung^ modulus ratio 
for matffials which do not have a yidd point If the elas- 
tic strain is expressed as a percentage then said ration 
are to be muitip6ed by a factor of 100. 
[QOII] Prderably the resSent sheet has an average 
w walttucknessdalteastammand ismadeofatitanium 
aDoy having an dasfic modulus not mora than llSiXX) 
MPa and a proof stress of at least 825 MPa. so that the 
elastic stnun is more than 0.75%^ 
[0012] It is alsopreferredthattheresi&ent sheet mate- 
rs rial has an average walthidoiess of at least 4 mm and 
is made of a TI-6AMV anoy. 
^3] The sheet may be a redargular sheet without 
pertoiHttons whch is used to provide a sed or a pateh of 
an area where the wel of the oonduit has been np- 
20 tured, damaged or eroded. ARemativdy the fluid con- 
duit is termed by an Inftow regton of a hydrecaibon 
produdton wen and the sheet is perforated at regular 
ffttenmis and is instafied dongdde the inner surface of 
the weObore to serve as a weOscreen. 
25 [P0141 If the Shed is to be scrolled to a very small 
cfiameter, for eocanple tf it is to be moved throu(^ oon- 
strictkxis in tf» conduit then H can be bendkad to use 
a pseudodastic alloy as shed materid. Suitable pseu- 
dodastic aloys are Ti-16V^AK6& and TiNI. 

30 

[0015] These and furmer features, objects and advan- 
tages of the method aooontfing to the inventton will be 
35 more ftjlly appreciated by reference to the toRowing 
detailed description of a prefdred ewtofiment of the 
iiiventkMi which shouW be read In ooi*jnction with the 

aooompanytog draamngs in iN^: 

40 Fig. lis a schematic side devationd View Of a resi- 
lent Sheet whk:h is being pitf^ inskle a conduit in 
the form of a vertkaJ underground borehde; and 
Fig. 2 is a side view of an unscrofled resient shed 
wNch comprises drcunterienlid dots so that the 

45 sheetcanbeusedasawdlscreen. 

[^rtn^^l OftBnf^pKnn nf «»wi PrutefrBd Einbodlment 

[00161 Referring now to Rg- 1 therei sshowi avarticd 
wdtoore 1 traversing an underground formatton 2 and a 
resifient shed 3 which is unsooOing ilsdf agdnst the 
wan 4 d the wdtxve 1. 

I0O17] The shedS has been towered into the wdt»re 
1 using a carrier tod 5 whk*i is suspended on a wirefine 
6. 

[0018] Thecanier tod 5 and wireOne 6 are shown m 
tlie drawing fan dotted fines. 

I0O191 Bdbre towering the cairier tod 5 into the wdl- 
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bore 1 the sheet 3 is saoDed around the tod 5 and fixed 
to the tod 5 using tack welds and/bf cfips. When the tod 
has arrived at the location where the shed 3 is to t>e 
instaSed the tad( welds andAor dips are released, tor 
exanpte using explosive de/ices wNdi shear off the 
tad( wekSs and/br cfip& 

[0020] TheresiSemsheetdhasathidrossofatleast 
2 mm and an elastic strain of at least 0.e% wtudi aDows 
the sheet to develop a high expansion farce so that it 
ocpands and presses itself into place against the wall 4 
d the wettwe 1 and to remain in place atter installation 
even H the pore pressure of the surrounding formation 2 
is higher than the fluid pressure witWn the welbore 1 . 
10021] When seen in circumferential direction, the 
ends d the resiient sheet 3 term flaps 7 where ttw 
«heel 3 has a reduced waB thid<ness. The drcuntferen- 

IM leogti d the Sheet 3 win be choson sifiNhf >af9ff 
Hxan »a drc w ifaren c e of the waB 4 d fte weteore 1 

such that the flaps 7 wffl at leasi partly overlap if the 
rB&ifientsheet3 has tieen expanded against said waD 4. 
Thus the flapa 7 wil create a shut-cf! for leaks end wa 
create a smooth and almost seamless internal Ixire d 
the eaqpanded sheet 3. To knprove the sealing a further 
sleeve (nd shown) d celMar rubber may be placed out- 
side the outer flap 7. This sleeve should be bonded 
along an axial fine, but not around the circumference d 
the fhp 7. This Is because the rubber has to stretch on 
unscrdSng. and must therefore sfide o/er the flap 7 
which does nd stretch. The interface may be Mwicated. 
I0022I m the assembly shown m Fig. itheflaps 7 are 
nd taken into account for detemination d the average 
waO thkioiess d the sheet 3. In aooordance with the 
invention the average wa9 thickness d the sheet 3 is at 
least 2 nxn whereas the waP thickness d the flaps 7 
may t>e less than 2 mm. Thus, when used in this sped- 
tartfon, the term averc^ wall thickness d the sheet 
denotes the waQ thfokness d any parts d the sheet 3 
other than the flaps 7 and locallons where ttie sheet 3 is 

perforated. 

10023] The mffidnvm average waO thickness T d a 
sheet 3 that wa Idly etasttcally unsaoO can be esti- 
mated on the basis d the fomiia: 

T«.TyD<Y/E 

where: 

do the scroSedcfiameterd the sheet 
D s the relaxed diameter d the sheet 
Y - the yield or prod stress d the sheet material; 
and 

E - the elasbc modulus d ttie sheet material. 

[0024] By virtue d its high elastic strain, viz. at least 
0.e% resulting from the combination d low elastic or 
Ybung's modUus (preferably nd more than 115.000 
MPa) and high prod stress (preferably at least 825 
MPa) the sheet according to the invention can have 


larger waO titickness than conven ti onal resifients 
sheets. Ttlanturo alloys having an elastic modulus less 
than 150.000 MPa are particulBrly suitable for use in the 
sheet accorrfing to the invenfioa A Ti aBoy grade 5 
5 sheet having an average wal ttttckness d 4 mm can be 
used lor a r (17.5 mm) casing repair. A rH22\MAI aBoy 
sheet having an elastic modulus d 82 MPa and thermo- 
mechanicafly processed to achieve a prod stress d 720 
MPa or greater can be used for tw same rcpiBT with an 
10 average wal thictotessd 5 mm. 

\0025\ Further, some metastade beta-titanium aScys 
such as Thl6V^AI-€Zr with a ppropr ia te ttiemiome- 
chanical processing exhfoit pseudodaslicity to an 
extent that would permit an average waB thickness 
15 between11and13mm.TiNiwoOWpermltwengreater 
wal tfickness. These pseodoelastfc aBoys can also be 
used to permit scrdfing to a smaller dtaider when the 
shed has an average wan tNdoiess d several mifime- 
ires to alfow kistaUatfon through constricfons. sucti as 

29 tfirough-tUbing operations in an oil or gas producSon 
well 

10026] The large ayefagewaBttildaiessd the Sheet 3 
is nd only useful for creating a idwst scrdl but also for 
ert ian cing the spring face with wtifoh tf» slieet 3 
25 ivvcrdls and presses itself against the waO 4 d the 
welfoore 1. 

[0O271 Referring now to l=ig. 2 there is shown a view 
of an unscroBed sheet aocorxSng to the invenfon where 
tfie shed forms a wefi saeen 10 wtvch contains eton- 

30 gate circumferential sfots 11 that are arrar^ed in sd> 
stanfiaDy parafld rows both axiafly and diaidarentially 
across the screen 10. wah no stagger between the rows 
d stots. The perfmfions are also tapered (nd shown) 
kiiadUl directfon so that the smallest width d the perfo- 

ss rationsistocatedattheoutersurfaceofthesheetwhen 
the sheet Is scrolled. 

[0028] The tapered shape dttieskyls 11 serves to 
avoid that sand particles wt^ may enter ttte stots 11 
could become stuck partway in the sids 1 1 . 
40 [0(09] Circumfefential unstaggeredslds 11 are pre- 
tended to hdes or non^drcunrtferential Slots because the 
operation d ecroffing and unscrdTmg can t>e perfonned 
with mmtnial stress ooncentratiortt in the screen rnate- 
rial. wtde retairung maadrnum spring force, strength and 
45 Stiffness. 

I0O30I The sodled wedsaeen shoMfn n Fig. 2 can 
also be covered, preferably at the outer surface, wfth fit- 
ter material. Optionaly the filter material can be sepa- 
rated from the surface d the saeen 10 by a drainage 
50 layer, for example coarse woven wire, so that the f hiid 
passing through the fitter layer nd immecfiate opposite a 
sId 1 1 in the scrdl can flow to the stot 11 through the 
drainage layer. 

[0O31] The filler and drainage layers can be made d 
55 scrdledshedsdfitteranddrainagematerialwhichsur- 
lound the screen 10. The sheets of the screen 10 and d 
the filter and drainage ifiyers can be prwrided wHh end 
fbps where the sheet has reduced thidaiess in the 
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samewayasehownkiRo. 1 in oider to aeate a seam- 
less screen when the assenrtfy of the screen 10 and 

s u fio u nc fi ng fBter and drainaQe layers unscrofls itsdf 
against the weltxsre Of perforated prcxbjction finer. The 
weSscreen can thus press itseH dSrectty against the weU- 
bore a pjBfforated production finer. wHhcut an interv^ 
ing anrxius. thus otsviating the need for gravel paddng. 
thereby reducing the risk of erosion and stabaizing the 
formation. 

[0032] If desired, the overlapping ends d the sheet or 
screen may be nKMained in a fixed posifion relative to 
each olhtf once the sheet has been expanded and 
instaOed wSNn the condiAt or weObore. This may be 
achieved by welcfing or bondffig the ervSs to each other, 
or tif provicfing the overlapping ends vnth axial todong 
grooves or with ratch^profies that aOowunsaofing but 
prevent rMCfoffing of the sheet or screen. 

Clabns 

1. A method for instaSng a ecroOed resifient sheet 
atongside the Inner surtaca of a fluki condut the 
method oonvrising the steps of: 

. soroaUig the resflient sheet and securing the 
scroBed she^ to a carrier toot such that the 
carrier tool carrying the sciofled sheet can be 
moved through the conduit: 

- moving the earner tool to a location in the con- 
ditt where the resSent sheet is to be instaRed; 
and 

- releesing the resifient she^ from the carrier 
tool thereby allowing the resSent sheet to 
espand towaids the inner surface of the con- 
duit 


vals and is instafied alongside the mner surface of 
the weflbore to serve as a weOscreen. 

5w The mrthod of daim 4, wherein the perforations 
5 consist of efongate circumferential skits wtvch are 
arranged in substantiaDy paraflel rows both axmOy 
and circumferentiafly across the sheet, with no 
stagger t)elween ^ rows of skrts. 

10 6w Themettv)dofciaffn4.whereintheperforationsare 
tapered in racSal cSrecGon such that the smallest 
width of the perforatfons is tocated at the outer sur- 
tooe of ttie scroOed resffient sheet 

15 7. The method of claim 1. wherein the resilent sheet 
has a ttwKness of at least 5 mm and is made of a 
pseudoelasticaloy. 

a. The method of daim 7, wherein the afioy is sokition- 
20 treated ri-16\A3AI^. 

9. The method of d^ 7. whereinthe alloy is TINL 


2$ 


90 


3S 


wherein the resSent sheet has an average waB 
thidmess of at least 2 mm and an elastfo strain or a 
pseudoelastic recoversbie strain of at least O.G% so 
as to induce the scrolled sheet to expand with an 40 
Qxpansfon force wtvch is suff idenHy tiigh to aOow 
the sheet to press itGetf No place alongsUe the 
mner surfeca of the conduit during mstaOalfon and 
to remain in place after instalatfon. 

45 

2. The method of daanl, wherein the resiTient sheet 
has an average waB thkiviess of at least 3 mm and 
is made of a titanium aUoy having an elastic modu- 
lus not more than 1 1 5.000 MPa and a prod stress 
of at least 825 MPa. » 


X The method of daim 2. wherein the resilient sheet 
material has an average wall thidaiess of at least 4 
nvn and is made of a Th6AI-4V altoy. 

4. The method of daim 1. wherein thefkiM conduit is 
formed by an inftow regfon of hydrocaifoon proAjc- 
tfon wen and the sheet is peffoiated at regular inter- 


4 


EP0 89d420A1 



EP0899420A1 


European Patent 
Offlc* 


EUROPEAN SEARCH REPORT 


EP 97 30 655S 


DOCUMENTS CONSPERED TO BE RELEVANT 


Category 


Cilaiion oTdoeumMt wim Mieaioa «tm ap|»^^ 
of frtavart passaocs 


todaim 


CtASSmCAIION OF TMC 
MPPUCkVOH OrtUai) 


A.P 


US 2 812 025 A (J.U. TEAGUE ET AL) 5 
November 1957 

♦ column 2, line 71 - column 7, line 15 * 

♦ figures 1-7 * 

US 5 040 283 A (PELGROM JACOB J) 20 August 
1991 

* the whole document ♦ 

US 1 380 182 A (R.J. BIGELOW) 31 Nay 1921 

* the whole document * 

EP 0 024 157 A (JOHNSTON CONSTR LTD 
; JOHNSTON PIPES LTD (68)) 25 February 1981 
♦page 4, line 15 - page 6, line 15 * 
» figures 1-4 * 


"!>>• present seafch report has been drawn up lor aS dams 


THE HAGUE 


22 January 1998 


E21B43/10 
F16L55/162 
E21B43/08 
E21B29/10 


E21B 
F16L 


Schouten. A 


CATEGOnV Cf DTED OOCUUSNTS 

Ypa<*a<«n» fi » i »n i «coint>w»Owi»«nog>»» 

documtm Of th* »ina CJMQOiy 
A . tacfraiogical Dadtground 

O: 
P: 


(Mt»ni ooGURMTt. M pubMwd Ml, or 
doaimwl cted in DM appliealian 


a : (Mflrtwr orow uimpatart Ivnff. conMpondmg 


EP0899420A1 


ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 


EP 97 30 6555 


Th» £i»eom Pilef* Office i» in no way lor lhe» p»t^^ 


ctad in ttte «bOM-iMf«on«d Euoptan sMfCh nport. 


22-01-1998 


Palsnt document 
dtod in seafcMeport 

dato 

Pitonllandy 
in6mMr<ft) 

Pkibfintioci 

US 2812025 A 

05-11-57 

mi 


US 5040283 A 

20-08-91 

CA 1320437 A 
CN 1040859 A.B 
EP 0360319 A 
NO 180460 B 

20-07-93 
28-03-90 
28-03-90 
13-01-97 

US 1380182 A 

31-05-21 

NONE 


EP 0024157 A 

25-02-81 

68 2055929 A.B 
US 4347018 A 

11-03-81 
31-08-82 


For 


t Official JownjI ol ttw EutapMD Patent OOoe. No. 12/82 


7 


